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Abstract

Decreased adiponectin, an adipose tissue-derived hormone, is associated with obesity and inflammatory diseases.
In this study, we aimed 1) to compare serum adiponectin between obese and non-obese men, 2) to determine its
relation with insulin resistance in obese subjects. For this purpose, basal concentrations of adiponectin, insulin
and glucose were measured after an overnight fast in fifteen non-trained obese or non-obese men matched for age
(32 — 39 years). Independent sample T-test was used to compare variables between two groups and Pearson’s
correlation coefficient was used to relation between adiponectin and insulin resistance in obese subjects. Based
on statistical data, serum adiponectin levels were significantly lower in obese subjects in comparison to non-
obese group (p = 0.011). But we did not significant correlation between serum adiponectin with insulin resistance
in obese subjects (p = 0.329, r = 0.13). In conclusion, these findings support lower adiponectin in obesity, but it
appear to each independently affect glucose.
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Introduction

Adipose tissue is a soft connective tissue, which
includes a wide network of blood vessels, collagen
fibers, fibroblasts, immune cells and fat-filled cells
called adipocytes Adipose tissue, used to be
considered a specialized tissue for energy storage in
the form of triglycerides but it was found that the fat
tissue has an active role in energy homeostasis and
controlling  the  functions of  autonomic,
neuroendocrine and immunity systems. Adipose
tissue stem cells are also involved in the metabolism
of glucocorticoids and sex steroids (Fauntuzi et al.,
2007). Adipocytes as an active and complex
endocrine organ secreting materials such as
hormones, prohormones, cytokines and enzymes play
an important role in the metabolism of the whole

body (Aldhabhi et al., 2007).

Adiponectin is an adipokine similar to collagen which
is produced mainly by adipose tissue (Aldhahi et al.,
2007). Compared with other adipocytokines plasma
adiponectin levels are reduced in obesity and insulin
resistance (Weyer, 2001). Today adiponectin is
known as a factor promoting fat oxidation and
glucose uptake in skeletal muscles and decreased
glucose output from the liver (Tai et al., 2010).
Literature suggests that systemic levels of this peptide
hormone of 224 amino acids decrease in the presence
of cardiovascular disease and metabolic syndrome
and supports its anti-inflammatory and anti-diabetes
properties (Hadaegh et al., 2006). This hormone
decreases insulin sensitivity in muscular tissue and
the liver, and increases oxidation of free fatty acids
(FFA) in some tissues, such as muscle fibers and
decreases the serum concentrations of free fatty acids,
glucose and triglycerides (Calabro et al., 2007).

Low levels of circulating adiponectin are associated
with obesity, insulin resistance, and with type 2
diabetes and cardiovascular disease (Fu et al., 2005).
Adiponectin plasma concentrations in humans are
reduced with increased obesity and visceral fat
accumulation and this is more common in men than
women (Calabro et al., 2007). Despite the fact that

some studies support a kind of relationship between

adiponectin and insulin resistance blood glucose in
healthy subjects or patients (Yamauchi et al., 2003),
some studies also suggest the biological effects of
adiponectin can be independent of insulin resistance
and body fat mass (Tschritter et al., 2003). The
findings of this study showed that adiponectin affects
lipid metabolism independently of body fat mass size
or insulin sensitivity (Baratta et al., 2004). Given the
inconsistency in the said findings, this study aims to
compare the resting level of adiponectin in obese men
with normal weight men, and its relation with insulin

resistance in obese men.

Method and subjects

This study was performed to objective comparison
serum adiponectin and insulin resistance between
obese and normal weight men and to determine
relationship between serum adiponectin and insulin

resistance in obese subjects.

Subjects

Fifteen non-trained healthy obese men aged 32 - 39
years and BMI 30 - 36 kg/m2 and fifteen non-obese
men matched for aged were enrolled to participate in
this study. All participants were non-smoker and non-
athletes. All of subjects had not participated in
regular exercise for the preceding 6 months, nor did
all subjects have stable body weight. A detailed
history and physical examination of each subject was
carried out. The range of Body mass index was 26-36
kg/m2 for obese group and 20-25 kg/m2 for normal
weight group. Subjects with any history of smoking,
chronic cough, recurrent respiratory tract infection,
personal history of asthma, chronic obstructive lung
diseases were excluded from the study. Written
consent was obtained from each subject after the
experimental procedures and possible risks and

benefits were clearly explained.

Anthropometrical and biochemical measurements

Measurements  consisted of  anthropometric
assessments (height, weight), glucose, insulin, and
serum adiponectin and insulin resistance. Body

weight, height, waist circumference and % body fat
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measurements were obtained by standard methods.
Body weight and height were measured on the same
day to the nearest 0.1 kg and the nearest 0.1 cm,
respectively. The waist circumference was measured
to the nearest 0.1 cm, using a non-extendable flexible
tape applied above the iliac crest and parallel to the
ground; with the subject standing erect with abdomen
relaxed, arms along the body, and feet together. Waist
and hip circumferences were measured at the level of
umbilicus and of trochanter major, respectively.
Percentage body fat was measured using body
composition monitor (OMRON, Finland). BMI was
calculated as mass (Kg)/[height (m)]2. Resting blood
pressure (BP) levels were measured in the right arm
with a cuff sphygmomanometer after a participant

had been resting for 10 min.

After an overnight fast, blood samples were collected
in all subjects to assess fasting glucose, insulin, serum
adiponectin. Homeostasis Model Assessment of
Insulin Resistance (HOMA-IR) was calculated by the
formula fasting insulin (u/ml) x fasting glucose
(mmol/1)] / 22.5 (Conwell et al, 2004).Blood
samples were dispensed into EDTA-coated tubes and
centrifuged for 10 minutes in order to separate serum.
Glucose was determined by the oxidase method (Pars
Azmoon kit, Tehran). Insulin was determined by

ELISA method (Demeditec, Germany). Adiponectin

concentrations were measured by immunosorbent
assay (ELISA; Biovendor Company Biovendor

Human Adiponectin, Czech)

Statistical analyses

Statistical analysis was performed with the SPSS
software version 15.0. The Kolmogorov-Smirnov test
was applied to determine the variables with normal
distribution. Pearson correlations were used to
establish the relationship between adiponectin
concentrations with insulin resistance in obese
subjects. An Independent sample T-test was used to
compare all variables between obese and none-obese
subjects. A p-value < 0.05 was considered to be

statistically significant.

Results

Body weight and blood chemistry parameters of
studied subjects are shown in Table 1. All values are
represented as mean + SD. Comparison of serum
adiponectin between obese and non-obese men was
first aim of present study. Data of independent T test
showed that serum adiponectin in obese men was
significantly lower than normal weight subjects
(p = 0.011). Insulin resistance was also higher in
obese men when compared to normal subjects (p =
0.014). We also observed significantly higher in obese

than normal weight groups (p = 0.016).

Table 1. Anthropometrical and biochemical characteristics of studied subjects.

Variables Obese men Normal men
Age (year) 34.9£3.9 36.4£45
Weight (kg) 101.8 £ 12.4 75 % 5.4
Height (cm) 176.9 £ 4.5 177.3+ 5.1
Body Fat (%) 32+3.7 24.1+ 3.4
Body mass index (kg/m?2) 32.5+3 23.86 + 2.4
Abdominal circumference (cm) 108 £ 9 90£4.3

Hip circumference (cm) 107.9 + 8.03 93 +£5.6
AHO 1.00 £ 0.03 0.96 £ 0.02
Glucose (mg/dL) 102 + 8.1 88+ 6.4
Insulin (uIU/ml) 8.46 £ 2.38 6.5 £ 1.31
Insulin resistance (HOMA-IR) 2.13 £ 0.61 1.41 + 0.22
Adiponectin (ug/ml) 6.31 +1.83 8.6+24

On the other hand, data by Pearson correlations
analysis showed no significant correlation in serum

adiponectin with insulin resistance in obese men (p =

0.329, r = 0.13, Fig 1). There were no correlations
between serum adiponectin concentrations and

fasting glucose in this subjects (p = 0.477, r = 0.02).
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Discussion

While adipose tissue has significant advantages
especially when hungry its excessive increase is
associated with obesity-related health problems.
Inflammatory features of obesity in the pathogenesis
of obesity induced mortality are complex. With regard
to its role in secretion and regulation of the secretion
of certain hormones and hormone receptors, (Lowell,
1999; Chawla et al., 2000) adipose tissue is known as
an important endocrine organ secreting some
biological activators called adipocytokine (Steppan,

2001; Yang, 2005; Lazar, 2005).
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Fig. 1. The correlation pattern between serum

adiponectin and insulin resistance in obese subjects

Increased adipose tissue brings about physiologic and
morphologic changes including including outflow or
discharge of macrophages and release of several
proinflammatory cytokines and some of them affect
directly or indirectly through the regulation of insulin
sensitivity and insulin signal molecules involved in
lipid and glucose metabolism (Kershaw et al., 2004).
In such circumstances, anti-inflammatory factors
such as adiponectin play an important role in
Although

adiponectin is produced exclusively in adipose tissue,

regulating  obesity-related  disorders.
its plasma levels are reduced in obese individuals
(Arita et al., 1999). In support of this, results of this
study showed that adiponectin levels in obese male
subjects were significantly lower than serum levels in
men with normal weight. It has been reported
frequently that through certain genetic and
environmental factors plasma or serum levels of
adiponectin have a special role in the development
and prevalence of diabetes and insulin resistance

syndrome (Takashi et al., 2006).

Due to its anti-diabetic and anti-atherogenic effects,

adiponectin recently is of considerable importance
and significance and on the basis of this significance it
is expected to be a tool for the treatment of diabetes
and metabolic syndrome (Kadowaki et al., 2005).
Unlike other adipocytokines, such as TNF-a and
resistin causing insulin resistance, adiponectin
expression is reduced in obese and insulin resistant
animal models (Hu et al, 1995). Some previous
studies report reduced adiponectin in obese humans,
particularly those with abdominal obesity and its
inverse relationship with insulin resistance (Ryo,

2004; Yatagai, 2003; Yamamoto et al., 2004).

In the present study, although the findings support
lower levels of adiponectin and higher levels of
insulin resistance in obese individuals compared to
normal weight individuals and these findings are
consistent with previous studies, unlike the
statements of some researchers having seriously
emphasized the inverse relation of adiponectin with
insulin resistance (Peti et al., 2010; Meilleur et al.,
2010), no significant association between them found
is this study which is somewhat controversial and
unexpected. However, although the role of
adiponectin and insulin resistance in glucose
homeostasis has been reported many times, it is also
possible that both adiponectin and insulin resistance
independently affect glucose levels, because some
previous studies, also report no correlation between
serum levels of adiponectin and insulin resistance or
sensitivity and report their performance on blood
glucose levels and other metabolic parameters to be
independent of each other (Staiger et al., 2005;
Yukihiro et al., 2002; Ma et al., 2002; Martin et al.,
2008). However, due to the different number of
samples in the present study compared with previous
studies mentioned, the absence of a significant
relationship between adiponectin levels with insulin
resistance or glucose may be attributed to the small

number of samples studied.
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